Constitutive autophagy in plant root cells.
In previous studies, using a membrane-permeable protease inhibitor, E-64d, we showed that autophagy occurs constitutively in the root cells of barley and Arabidopsis. In the present study, a fusion protein composed of the autophagy-related protein AtAtg8 and green fluorescent protein (GFP) was expressed in Arabidopsis to visualize autophagosomes. We first confirmed the presence of autophagosomes with GFP fluorescence in the root cells of seedlings grown on a nutrient-sufficient medium. The number of autophagosomes changed as the root cells grew and differentiated. In cells near the apical meristem, autophagosomes were scarcely found. However, a small but significant number of autophagosomes existed in the elongation zone. More autophagosomes were found in the differentiation zone where cell growth ceases but the cells start to form root hair. In addition, we confirmed that autophagy is activated under starvation conditions in Arabidopsis root cells. When the root tips were cultured in a sucrose-free medium, the number of autophagosomes increased in the elongation and differentiation zones, and a significant number of autophagosomes appeared in cells near the apical meristem. The results suggest that autophagy in plant root cells is involved not only in nutrient recycling under nutrient-limiting conditions but also in cell growth and root hair formation.